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(57) When a stopping instruction is given while a 
data file recorded in a recording medium is being played 
back, the position of the recording medium at which the 
stopping instruction was given is recorded so that a 
playback is started from the recorded position' during a 
resume playback. Also, in a case where a data file is 



recorded in a recording medium, the recording position 
of a predetermined recorded data file is stored so that a 
playback is started from the predetermined position of 
the predetermined recorded data file during a playback. 
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Description 

[0001] The present invention relates to a playback 
apparatus and a playback method which are capable of 
varying, by the setting by a user, a resumption of play- 
back method for a recording medium in which a plurality 
of data files and management information for managing 
the data files are recorded, and also relates to a record- 
ing and playback apparatus and a recording and play- 
back method which are capable of varying, by the 
setting by a user, a data file which is played back after 
the data file is recorded in a recording medium in which 
a plurality of data files and management information for 
managing the data files can be recorded, and a play- 
back start position in the data file. 
[0002] In recent years, small recording media hav- 
ing incorporated therein, for example, a solid-state stor- 
age device, such as a flash memory, have been made, 
and dedicated drive units or drive units which are incor- 
porated into an audio/video apparatus, an information 
apparatus, etc., have been developed so that computer 
data, still image data, moving image data, music data, 
audio data, etc., can be stored. As media for recording 
music data, media, such as CDs (compact discs), MDs 
(Mini Disks) (trademark), are conventionally in common 
use, and recording and playback are possible by a CD 
player and an MD recorder/player. 
[0003] In a system in which, for example, a CD or 
an MD is used, music data is recorded by forming one 
piece of music in one track, and further, management 
information called a TOC (Table of Contents) is 
recorded on that medium, and thereby management is 
made so that tracks can be sequentially played back in 
a predetermined sequence. Normally, a track number is 
assigned to each track, and in the TOC, the address of 
a recording position is managed for each track number. 
In the playback apparatus, by referring to the TOC, each 
track is played back in the sequence of track numbers. 
[0004] Normally, when a user performs a playback 
operation, tracks are sequentially played back from the 
starting track number. That is, the playback start posi- 
tion is the start position which is a starting address of 
the start track in which the track number is 1 . 
[0005] However, for a playback of a program, etc., 
there are cases in which a user may want to temporarily 
stop a playback in the middle of a piece of music and 
thereafter, to start the playback from that stopped posi- 
tion. For this reason, in a conventional CD player or an 
MD player, in what is commonly called a "resume func- 
tion", the following function is added such that when a 
playback operation is performed, a playback is started 
from the position at which the playback was stopped 
previously. 

[0006] This resume function improves the ease of 
use for users, and for a playback operation, there has 
been a demand for further ease of use to meet 
demands of users. For example, there is also a demand 
for users, after playback is stopped in the middle of a 



particular piece of music, to play back a piece of music 
from the start position of that piece of music rather than 
from a position at which it was stopped. Also, there is a 
demand for a piece of music, after recording is per- 

5 formed, to be played back from the track which is 
. recorded or from the start of that piece of music. Of 
course, in addition to this, there often occurs a case in 
which, during playback, it is desired to perform a play- 
back from the position related to a playback or recording 

10 (or sound recording) operation immediately before it. 
[0007] However, in order for a user to perform a 
playback from a desired playback start position, which 
cannot be realized by a conventional resume function in 
a manner as described above, it is necessary to select 

15 a track number or to perform FF (Fast Forward) or REW 
(Rewinding) after a playback operation, and this is com- 
plicated. 

[0008] An object of the present invention is to per- 
form a playback, when resuming a playback, from a 

20 position at which a data file is recorded in a recording 
medium. was stopped by recording the position of the 
recording medium at which stopping was instructed in a 
case where stopping of the data file was instructed 
while the data file recorded in the recording medium 

25 was being played back. 

[0009] Another object of the present invention is to 
start a playback, at the time of a playback, from a prede- 
termined position of a predetermined recorded data file 
by storing a recording position of the predetermined 

30 recording data file in a case where a data file is 
recorded in a recording medium. 
[0010] To achieve the above-mentioned objects, 
according to a first aspect of the present invention, there 
is provided a playback apparatus for performing a 

35 resume playback which resumes a playback from a pre- 
determined position of a predetermined data file of a 
storage medium in which one or plural data files are 
managed in accordance with management information, 
the playback apparatus comprising: playback means for 

40 playing back a data file stored in the storage medium; 
operation means by which a user selects and sets a 
predetermined resume mode from a plurality of resume 
modes, each of which instructs a playback start from a 
different playback start position in accordance with a 

45 playback starting instruction after a playback is stopped; 
storage means for storing playback start position infor- 
mation on a recording medium, which information corre- 
sponding to a predetermined resume mode which is set 
by the operation means; and control means for control- 
so ling the playback means so that a playback is started 
from a predetermined position of a predetermined data 
file on the basis of the resume mode which is selected 
and set by the operation means from among a plurality 
of resume modes, resume start position information 

55 stored in the storage means, and the management 
information. 

[0011] According to a second aspect of the present 
invention, there is provided a recording and playback 
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apparatus for performing a resume playback such that a 
data file is recorded in a recording medium in which a 
plurality of data files can be recorded together with man- 
agement information, and a playback is started from a 
predetermined position of a predetermined data file 5 
after the data file is recorded in the recording medium, 
the recording and playback apparatus comprising: 
recording means for recording a data file in the record- 
ing medium; operation means by which a user selects a 
predetermined resume mode from a plurality of resume w 
modes, each of which instructs starting of a playback 
from a different playback start position in accordance 
with a playback start instruction after the recording is 
terminated; storage means for storing at least a part of 
management information of a data file which is recorded 15 
in the recording medium; playback means for playing 
back a data file which is recorded in the recording 
medium; and control means for controlling the playback 
means in such a way that control is performed so that a 
data file is recorded in the recording medium by the 20 
recording means, a part of management information for 
the recorded data file is stored in the storage means on 
the basis of a resume mode which is set by the opera- 
tion means and thereafter, a resume playback is per- 
formed from a predetermined position of a 25 
predetermined data file on the basis of the management 
information stored in the storage means and the resume 
mode which is set by the operation means. 
[0012] According to a third aspect of the present 
invention, there is provided a playback method for per- 30 
forming a resume playback which starts a playback from 
a predetermined position of a predetermined data file 
on the basis of a stored content of storage means for 
storing playback start position information regarding the 
position at which a playback is started from a recording 35 
medium in which one or plural data files are managed 
and stored in accordance with management informa- 
tion, the playback method comprising the steps of: 
selecting a predetermined. resume mode in accordance 
with instructions from a user from a plurality of resume 40 
modes, each of which starts a playback from a different 
playback start position in accordance with a playback 
start instruction after the playback is stopped; and read- 
ing and playing back a data file from a predetermined 
position of a predetermined data file on the basis of a 45 
resume mode which is selected from the plurality of 
resume modes, playback start position information 
stored in the storage means, and the management 
information. 

[0013] According to a fourth aspect of the present so 
invention, there is provided a recording and playback 
method for performing a resume playback such that a 
data file is recorded in a recording medium in which a 
plurality of data files can be recorded together with man- 
agement information, and a playback is performed from 55 
a predetermined position in a predetermined data file on 
the basis of the contents of storage means in which a 
part of the management information is stored after the 



data file is recorded in the recording medium, the 
recording and playback method comprising: a selection 
step for selecting a predetermined resume mode in 
accordance with instructions from a user from among a 
plurality of resume modes, each of which instructs start- 
ing of a playback from a different playback start position 
in accordance with a playback start instruction after the 
recording is stopped; a recording step for recording an 
input data file in the recording medium; a storing step for 
storing, in the storage means, a part of management 
information for managing data files which are recorded 
in the recording medium; and a playback step for play- 
ing back a data file from the recording medium in such a 
way that a resume playback is performed from a prede- 
termined position of a predetermined data file on the 
basis of a part of the management information stored in 
the storage means and the resume mode selected from 
among the plurality of resume modes. 
[0014] The invention will be further described by 
way of example with reference to the accompanying 
drawings, in which:- 

Fig. 1 is an illustration of an example of the connec- 
tion of a system, including a drive unit, according to 
an embodiment of the present invention; 
Fig. 2A is a plan view showing the exterior shape of 
a plate-shaped memory according to the embodi- 
ment of the present invention; 
Fig. 2B is a front view showing the exterior shape of 
the plate-shaped memory according to the embod- 
iment of the present invention; 
Fig. 2C is a side view showing the exterior shape of 
the plate-shaped memory according to the embod- 
iment of the present invention; 
Fig. 2D is a bottom view showing the exterior shape 
of the plate-shaped memory according to the 
embodiment of the present invention; 
Fig. 3A is a plan view showing an example of the 
exterior shape of a drive unit according to the 
embodiment of the present invention; 
Fig. 3B is a left side view showing an example of the 
exterior shape of the drive unit according to the 
embodiment of the present invention; 
Fig. 3C is a top view showing an example of the 
exterior shape of the drive unit according to the 
embodiment of the present invention; 
Fig. 3D is a bottom view showing an example of the 
exterior shape of the drive unit according to the 
embodiment of the present invention; 
Fig. 4 is a block diagram of a drive unit according to 
the embodiment of the present invention; 
Fig. 5 is an illustration of a directory structure in a 
plate-shaped memory according to the embodi- 
ment of the present invention; 
Fig. 6 is an illustration of a file structure in a plate- 
shaped memory according to the embodiment of 
the present invention; 

Fig. 7A is an illustration of a position at which a first 
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playback is stopped according to the embodiment 
of the present invention; 

Fig. 7B is an illustration of a playback operation at a 
resume-off according to the embodiment of the 
present invention; 5 
Fig. 7C is an illustration of a resume playback oper- 
ation in a resume-on mode after the playback is 
stopped according to the embodiment of the 
present invention; 

Fig. 7C is an illustration of a resume playback oper- io 
ation in a resume-track-on mode after the playback 
is stopped according to the embodiment of the 
present invention; 

Fig. 8A is an illustration of a recording operation 
according to the embodiment of the present inven- 15 
tion; 

Fig. 8B is an illustration of a resume playback oper- 
ation at resume-off after a recording is stopped 
according to the embodiment of the present inven- 
tion; 20 
Fig. 8C is an illustration of a resume playback oper- 
ation at resume-on after a recording is stopped 
according to the embodiment of the present inven- 
tion; 

Fig. 9 is a flowchart of a resume setting process 25 
according to the embodiment of the present inven- 
tion; 

Fig. 1 0 is a flowchart of a playback process accord- 
ing to the embodiment of the present invention; 
Fig. 1 1 is a flowchart of a recording process accord- 30 
ing to the embodiment of the present invention; 
Fig. 12A is an illustration of a position at which a 
recording is stopped according to a modification of 
the embodiment of the present invention; 
Fig. 12B is an illustration of a resume playback 35 
operation in a resume-off mode after a recording is 
stopped according to a modification of the embodi- 
ment of the present invention; 
Fig. 12C is an illustration of a resume playback 
operation in a resume-on mode after a recording is 40 
stopped according to a modification of the embodi- 
ment of the present invention; 
Fig. 12D is an illustration of a resume playback 
operation in a resume-track-on mode after a . 
recording is stopped according to a modification of 45 
the embodiment of the present invention; 
Fig. 13A is an illustration of a position at which a 
recording is stopped according to a modification of 
the embodiment of the present invention; 
Fig. 13B is an illustration of a resume playback 50 
operation in a resume-off mode after a recording is 
stopped according to a modification of the embodi- 
ment of the present invention; 
Fig. 13C is an illustration of a resume playback 
operation in a resume-on mode after a recording is 55 
stopped according to a modification of the embodi- 
ment of the present invention; and 
Fig. 13D is an illustration of a resume playback 



operation in a resume-track-on mode after a 
recording is stopped according to a modification of 
the embodiment of the present invention. 

[0015] Preferred embodiments of the present inven- 
tion will be described below. In these embodiments, a 
plate-shaped memory having an exterior shape of a 
plate is used as an example of a recording medium, and 
a drive unit capable of recording and playing back data 
is used as an example of a playback apparatus of the 
present invention. 

[0016] The description is given in the following 
sequence. - 

1. Example of connection of system 

2. Plate-shaped memory 

3. Construction of drive unit 

4. File structure in the plate-shaped memory 

5. Playback operation in various resume mode 
states 

6. Resume setting process 

7. Playback process 

8. Recording process 

9. Modification 

1 . Example of connection of system 

[0017] Fig. 1 shows an example of connection of 
various types of apparatuses for a drive unit 20 of this 
example. 

[0018] As a result of loading a plate-shaped mem- 
ory 1 into a drive unit 20, the drive unit 20 can perform 
recording and playback of data to and from the plate- 
shaped memory 1 . For example, in a case where the 
plate-shaped memory 1 having recorded therein music 
data is loaded, it is possible to enjoy a playback of that 
piece of music which is a program by connecting a 
headphone 12. Also, by connecting a CD player 10 as 
an external playback apparatus through a cable 13, it is 
possible to obtain a playback audio signal from the CD 
player 1 0 and to record it in the plate-shaped memory 1 . 
[0019] Also, by connection with an information 
apparatus, such as a personal computer 1 1 , through, for 
example, a USB (Universal Serial Bus) cable 14, data 
supplied from the personal computer 11 can be 
recorded in the plate-shaped memory 1, and data 
played back from the plate-shaped memory 1 can be 
transferred to the personal computer 1 1 . 
[0020] Furthermore, although not shown in the fig- 
ures, it is also possible to record, in the plate-shaped 
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memory 1, audio picked up through connection with a 
microphone or it is possible to connect a recording 
apparatus, such as an MD recorder, so as to supply 
data and thus to record the data in a recording medium 
which is loaded into the recording apparatus. 
[0021] In the manner as described above, by con- 
necting various types of apparatuses, it is possible for 
the drive unit 20 to perform recording and playback in a 
state most appropriate for carrying, or possible to per- 
form a system operation by connection with an appara- 
tus disposed in a house or in a work place. Also, for 
example, the drive unit 20 of this example has a display 
section, thereby making it possible to play back docu- 
ment data, image data, etc. recorded in the plate- 
shaped memory 1 by the single unit of the drive unit 20. 
[0022] Furthermore, although not provided in the 
construction of the drive unit 20 of this example (to be 
described later), if a built-in microphone and a built-in 
speaker are provided, it is possible for the single unit of 
the drive unit 20 to perform playback or recording of 
music, audio, and moving images from the plate-shaped 
memory 1. 

2. Plate-shaped memory 

[0023] With reference to Figs. 2A, 2B, 2C, and 2D, 
the exterior shape of the plate-shaped memory 1 , which 
is a recording medium used in this example, is 
described below. 

[0024] The plate-shaped memory 1 has a memory 
device having a predetermined storage capacity inside 
a plate-shaped housing, such as that shown in, for 
example, Figs. 2A, 2B, 2C, and 2D. In this example, a 
flash memory is used as this memory device. 
[0025] The housing shown as a plan view in Fig. 
2A, as a front view in Fig. 2B, as a side view in Fig. 2C, 
and as a bottom view in Fig. 2D is formed by, for exam- 
ple, a plastic mold. As specific examples of the size, the 
widths W11, W12, and W13 shown in Figs. 12 and 13 
are W1 1 = 60 mm, W12 =20 mm, and W1 3 = 2.8 mm. 
[0026] A terminal section 2 having, for example, 1 0 
electrodes is formed from the front lower portion of the 
housing to the bottom side thereof. A reading or writing 
operation from and to an internal memory device is per- 
formed from this terminal section 2. The left upper por- 
tion of the housing along the flat surface of the housing 
is a cutout section 3. This cutout section 3 prevents this 
plate-shaped memory 1 from being erroneously 
inserted when this is loaded into, for example, a detach- 
able mechanism on the main unit side of the drive unit. 
Also, a label attachment surface 4 is formed from the 
upper surface of the housing to the bottom side thereof 
so that a user can paste a label on which the stored con- 
tents are indicated in writing. Furthermore, a slide 
switch 5 for the purpose of preventing an accidental 
erasure of the recorded content is formed on the bottom 
side. 

[0027] In such a plate-shaped memory 1 , it is spec- 



ffied that the flash memory capacity is one of 4 MB 
(megabytes), 8 MB, 16 MB, 32 MB, 64 MB, and 128 MB. 
Also, as a file system for data recording/playback, what 
is commonly called a FAT (File Allocation Table) system 
5 is used. 

[0028] The writing speed is 1500 Kbytes/sec to 330 
Kbytes/sec, the reading speed is 2.45 megabytes/sec, 
the writing unit is at 512 bytes, and the erasure block 
size is 8 KB or 1 6 KB. Also, the power-supply voltage 
io Vcc is 2.7 to 3.6 V, and the serial clock SCLK is 20 MHz 
at maximum. 

3. Construction of drive unit 

15 [0029] Referring to Figs. 3A, 3B, 3C, and 3D, and 
Fig. 4, the construction of the drive unit 20 of this exam- 
ple will be described below. Figs. 3A, 3B, 3C, and 3D 
are a plan view, a top view, a left side view, and a bottom 
view, respectively, showing an example of the exterior of 

20 the drive unit 20. The plate-shaped memory 1 is loaded 
into a detachable mechanism 22 formed on the top side 
of the apparatus, as shown in Fig. 3A. 
[0030] In this drive unit 20, a display section 21 , for 
example, having a liquid-crystal panel is formed on the 

25 flat surface thereof, so that reproduced images and 
characters, or information associated with audio and 
music to be played back, and guidance messages for 
operation, etc., are displayed on the display section 21 . 
[0031] Also, for the purpose of connection with var- 

30 ious types of apparatuses as shown in Fig. 1 , various 
types of terminals are formed. For example, as shown in 
Fig. 3B, a headphone terminal 23 and a line output ter- 
minal 24 are formed on the top side. As a result of the 
headphone 12 being connected to the headphone ter- 

35 minal 23 as shown in Fig. 1 , a playback audio signal is 
supplied to the headphone 12, and a user can listen to 
the'played-back audio. 

[0032] Also, by connecting an external apparatus to 
the line output terminal 24 through an audio cable, a 
40 playback audio signal can be supplied to the external 
apparatus. For example, as a result of connection with 
an audio amplifier, it becomes possible to listen to 
music/audio played back from the plate-shaped mem- 
ory 1 through a speaker system, or as a result of con- 
45 nection with a mini-disk recorder or a tape recorder, it is 
possible to dub and record music/audio played back 
from the plate-shaped memory 1 in another medium. 
[0033] As shown in Fig. 3C, for example, a micro- 
phone input terminal 25, a line input terminal 26, a dig- 
so ital input terminal 27, etc., are formed on the side of the 
drive unit 20. As a result of connection of a microphone 
to the microphone input terminal 25, it is possible for the 
drive unit 20 to obtain an audio signal picked up by a 
microphone and to record it in, for example,, a plate- 
55 shaped memory 1. Also, by connecting an external 
apparatus, such as the CD player 10, to the line input 
terminal 26 as shown in Fig. 1 , it is possible to obtain an 
audio signal supplied from the external apparatus and 
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to record it in, for example, a plate-shaped memory 1 . 
Furthermore, it is also possible for the digital input ter- . 
minal 27 to input digital audio data transmitted through 
an optical cable. For example, if the external CD player 
is a digital-output-compatible apparatus, what is com- 5 
monly called "digital dubbing" is also possible by con- 
necting the external CD player through an optical cable. 
[0034] As shown in Fig. 3D, for example, on the bot- 
tom side of the drive unit 20, a USB connector 28 is 
formed so that various types of communications and ro 
data transmission become possible to and from a USB- 
compatible apparatus, for example, a personal compu- 
ter having a USB interface. 

[0035] The types and the number of these terminals 
are merely examples, and other examples are possible, is 
For example, an optical-cable-compatible digital output 
terminal may be provided, or a SCSI (Small Computer 
System Interface) connector, a serial port, an RS232C 
connector, an IEEE 1394 connector, etc., may be 
formed. Since the terminal construction is well known, it 20 
will not be described. The headphone terminal 23 and 
the line output terminal 24 may be shared as one termi- 
nal, and furthermore, a digital output terminal may be 
shared therewith. In a similar manner, the microphone 
input terminal 25, the line input terminal 26, and the dig- 25 
ital input terminal 27 may also be shared as one termi- 
nal. 

[0036] In this drive unit 20, as operation elements 
used by the user, for example, a playback key 31 , a stop 
key 32, a REW (and AMS) key 33 (rewinding/locating 30 
the start), an FF (and AMS) key 34 (fast forward/locating 
the start), a pause key 35, a record key 36, etc., are pro- 
vided. These operation keys are suitable for recording 
and playback operations for, in particular, audio/music 
data and moving-image data and, of course, are merely 35 
examples. For example, in addition to these, operation 
elements, such as cursor movement keys, numeric 
keys, an operation dial, etc., may be provided. 
[0037] In the case of this example, a resume key 37 
is provided for operations relating to a resume mode (to 40 
be described later). A process corresponding to the 
operation of this resume key 37 will be described later. 
[0038] Although a power-on key and a power-off 
key are not shown, if, for example, the playback key 31 
is also used as a power-on key and after the operation 45 
of the stop key 32, the power supply is switched off after 
an elapse of a predetermined time, the power-on key 
may be omitted. Of course, the power-on key may be 
provided. 

[0039] Various numbers of and types of operation so 
keys.may be disposed. In this example, only the opera- 
tion keys shown in Fig. 3A make possible an operation 
for recording and playback, including a resumption of 
operation (to be described later), thereby reducing the ~ 
number of keys, and realizing a reduction in size and a 55 
lower cost of the apparatus due to the reduction in the 
number of keys. 

[0040] Fig. 4 shoWs the internal construction of the 



drive unit 20. 

[0041] Various types of main data can be handled 
by this drive unit 20 as objects of writing and reading to 
and from the plate-shaped memory 1. For example, 
they include moving-image data, still-image data, voice 
data, high-sound-quality audio data (music data) of CDs 
and MDs, control data, etc. 

[0042] A CPU 41 is a central control section for the 
drive unit 20 and performs operation control for each 
section (to be described below). Inside the CPU 41 , for 
example, a ROM 41a having stored therein operation 
programs and various constants and a RAM 41b serv- 
ing as a work area are provided. Also, an operation sec- 
tion 30 corresponds to the above-described various 
operation elements (31 to 37), and the CPU 41 exe- 
cutes a control operation defined by an operation pro- 
gram according to the operation .input information from 
the operation section 30. Furthermore, a flash memory 
48 is provided, and the CPU 41 can cause system set- 
ting information relating to various operations, such as a 
music recording mode, a playback volume, and a dis- 
play mode, to be stored in the flash memory 48. 
[0043] The resume playback operation of this 
example is an operation in which a playback is started 
from a position relating to a previous playback or record- 
ing operation. For this reason, it is necessary to store 
the track number and the address as position determi- 
nation information relating to the previous playback or 
recording operation. This position determination infor- 
mation (hereinafter also referred to as "resume data") is 
stored in the flash memory 48. 

[0044] A real-time clock 44 is what is commonly 
called a "clock section" and keeps track of the date and 
time. The CPU 41 can confirm the current date and time 
from the date and time data from the real-time clock 44. 
[0045] A USB interface 43 is a communication inter- 
face to and from an external apparatus connected to the 
USB connector 28. The CPU 41 can perform communi- 
cation with, for example, an external personal computer 
of Fig. 1, via the USB interface 43. For example, control 
data, computer data, image data, audio data, etc., are 
transmitted and received. 

[0046] The power-supply section includes a regula- 
tor 46 and a DC/DC converter 47. When the power sup- 
ply is to be switched on, the CPU 41 instructs the 
regulator 46 to switch on the power supply. The regula- 
tor 46 starts supplying power from a battery in accord- 
ance with the instruction. The power voltage from the 
battery is converted by the DC/DC converter 47 into a 
predetermined voltage value and is supplied, as an 
operating power-supply voltage Vcc, to each block. For 
example, an AC adapter terminal may be formed so that 
supply of power from an external commercial power 
source becomes possible. 

[0047] As a result of the plate-shaped memory 1 
being loaded into the detachable mechanism 22, it is 
possible for the CPU 41 to access the plate-shaped 
memory 1 via a memory interface 42, so that recording, 
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playback, editing, etc., of various types of data can be 
performed. 

[0048] Also, by controlling a display driver 45, the 
CPU 41 can make the display section 21 display a pre- 
determined image. For example, a menu and a guid- 
ance display for operations by the user, or a display of 
the file contents, etc., stored in the plate-shaped mem- 
ory 1 is produced. Also, for example, if image data of 
moving images or still images has been recorded in the 
plate-shaped memory 1, it is possible to read out this 
image data so that this is displayed on a display section 
21. 

[0049] In the manner as described above, in this 
example, for the purpose of input and output of an audio 
signal (music signal, voice signal), the digital input ter- 
minal 27, the microphone input terminal 25, the line 
input terminal 26, the headphone terminal 23, and the 
line output terminal 24 are formed. 
[0050] As an audio signal processing system for 
these terminals, a SAM (Security Application Module: 
encryption/decryption processing section) 50, a DSP 
(Digital Signal Processor) 49, an analog-to-digital/dig- 
ital-to-analog conversion section 54 (hereinafter 
referred to as an "AD/DA conversion section), a power 
amplifier 56, a microphone amplifier 53, an optical input 
module 51, and a digital input section 52 are provided. 
[0051] The SAM 50 performs encryption and 
decryption of data between the CPU 41 and the DSP 
49, and exchanges an encryption key with the CPU 41. 
In accordance with a command from the CPU 41, the 
DSP 49 performs an audio data compression/decom- 
pression process and various acoustic effects process- 
ing, such as reverberation, tone control, equalizing, and 
surround processing. The digital input section 52 per- 
forms an input interface process of digital audio data 
obtained by an optical'input module. The AD/DA conver- 
sion section 54 performs AD conversion and DA conver- 
sion of an audio signal. 

[0052] These blocks allow an audio signal to be 
input and output in the following manner. A signal, as 
digital audio data, supplied from an external apparatus 
through an optical cable to the digital input terminal 27 
is photoelectrical^ converted by the optical input mod- 
ule 51 and is input thereto, and in the digital input sec- 
tion 52, a receiving process in conformance with the 
transmission format is performed. Then, the received 
and extracted digital audio data is compressed by the 
DSP 49 and is formed into recorded data, for example, 
in the plate-shaped memory 1. 

[0053] In a case where a microphone is connected 
to the microphone input terminal 25, an input audio sig- 
nal therefrom is amplified by the microphone amplifier 
53, after which it is A/D-converted by the AD/DA conver- 
sion section 54, and is supplied, as digital audio data, to 
the DSP 49. Then, after undergoing a compression 
process in the DSP 49, the data is supplied to the CPU 
41 and is formed into recorded data, for example, in the 
plate-shaped memory 1. Also, the input audio signal 
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from the external apparatus connected to the line input 
terminal 26 is A/D-converted by the AD/DA conversion 
section 54, and is supplied, as digital audio data, to the 
DSP 49. Then, after undergoing a compression process 
5 in the DSP 49, the data is supplied to the CPU 41 and is 
formed into recorded data, for example, in the plate- 
shaped memory 1 . 

[0054] On the other hand, when the audio data read 
from, for example, the plate-shaped memory 1 is to be 

10 output, the CPU 41 makes the DSP 49 perform a 
decompression process and various acoustic effects 
processes on the audio data. The digital audio data 
undergoing these processes is converted by the AD/DA 
conversion section 54 into an analog audio signal and is 

15 supplied to the power amplifier 56. In the power ampli- 
fier 56, an amplification process for a headphone and 
an amplification process for line output are performed 
on the signal, and the resulting signal is supplied to the 
headphone terminal 23 and the line output terminal 24, 

20 respectively. 

[0055] Also, in the drive unit 20, an encryption proc- 
ess is performed by the SAM 50 on audio data (com- 
pressed data) read from the plate-shaped memory 1 , 
and audio data which is input from the digital input ter- 

25 minal 27, the headphone terminal 23, or the line input 
terminal 26 and which is subjected to a compression 
process, and the data can be supplied from the USB 
connector 28 through the USB interface 43 to an exter- 
nal apparatus, such as the personal computer 1 1 . 

30 [0056] In addition, a decoding process, which is 
what is commonly called "decryption", is performed by 
the SAM 50 on the encrypted audio data which is input 
from the external apparatus connected to the USB con- 
nector 28, and then the audio data can be recorded in 

35 the plate-shaped memory 1 , or an decompression proc- 
ess is performed by the DSP 49 thereon and the audio 
data can be output from the headphone terminal 23 and 
the line output terminal 24. 

[0057] The construction of the drive unit 20 shown 
40 in Fig. 4 is merely an example, and is not limited to this 
example. That is, the present invention may be any type 
of recording and playback apparatus as long as a con- 
struction is adopted in which data can be written and 
read into and from the plate-shaped memory 1. The 
45 present invention may be realized as a playback appa- 
ratus having only a playback function. 

4. File structure in the plate-shaped memory 

so [0058] The structure of files stored in the plate- 
shaped memory 1 will now be described. An example of 
the directory structure is shown first in Fig. 5. As 
described above, examples of main data which can be 
handled by the plate-shaped memory 1 include moving- 

55 image data, still-image data, voice data, high-sound- 
quality audio data, such as music data, control data, etc. 
For this reason, in the directory structure, from the root 
directory, a VOICE (directory of voice), a DCIM (direc- 
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tory of still images), an MOxxxxnn (directory of moving 
images), an AVGTL (control directory), and an HIFI 
(directory of pieces of music) are placed. 
[0059] In this example, since a file for music data is 
taken as an example and a list of pieces of music to be 
played (to be described later) is described, the subdi- 
rectory of the directory HIFI is shown. As the subdirec- 
tory of the directory HIFI, as shown in Fig. 5, a track list 

TRKLIST, audio data files (A2D00001, A2D0002 

A2D000n), etc., are formed. The subdirectory names 
(folder names, file names), A2D00001, etc., and the 
type of file are tentatively set for the sake of illustration. 
[0060] The 'track list TRKLIST" is management 
information for audio data files, etc., and is information 
corresponding to what is commonly called a TOC (Table 
of Contents) in a CD and an MD. Hereinafter, this track 
list is referred to as a TOC". More specifically, parts, 
names, the address pointers, etc., of the tracks as an 
audio data file recorded in the plate-shaped memory 1 
are described. Therefore, by referring to this TOC, it is 
possible for the drive unit 20 to know the number of 
tracks as a recorded audio data file, the name of each 
piece of music, the access position during a playback, 
etc. The audio data files are managed in a state in which 
a program number which is a track number in the TOC 
is assigned, and this track number corresponds to the 
sequence of the pieces of music to be played back dur- 
ing a normal playback. 

[0061] Tracks as an audio data file are a file as one 
program, and each of these tracks is managed in the 
sequence of track numbers (TRK1, TRK2, ...) in the 
TOC. In the system of this example, audio data 
recorded as tracks is data on which compression of an 
ATRAC2 (Adaptive Transform Acoustic Coding) (trade- 
mark) method is performed by the DSP 49. 
[0062] By forming the directory structure in which 
the above TOC and tracks are recorded, in this system, 
it is possible to record and play back tracks. The direc- 
tory structure such as that shown in Fig. 5 is merely an 
example, and for example, there is a case in which a 
folder is further formed at a level below a subdirectory, 
and there is also a case in which an additional informa- 
tion file, such as, for example, a file for recording infor- 
mation associated with tracks, is formed. 
[0063] Fig. 6 shows an example of files recorded in 
the plate-shaped memory 1 . 

[0064] In the example of Fig. 6, in the plate-shaped 
memory 1, at the root of the directory structure, five 
tracks, that is, five pieces of music, are recorded as 
tracks TRK1 to TRK5, respectively. It is schematically 
shown that these tracks TRK1 to TRK5 are indicated by 
pointers PTK1 to PTK5 of the TOC, respectively. That is, 
the tracks TRK1 to TRK5 are recorded in a state man- 
aged by the TOC. It is possible for the TOC to manage 
not only the pointers as described above, but also 
names of pieces of music and other information with 
respect to each track. 

[0065] For example, in a recording state such as 
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that shown in Fig. 6, during a playback, the drive unit 20 
plays back each track in the sequence of pieces of 
music managed by the TOC, that is, in the sequence of 
the track numbers. Therefore, in the case of a playback 

5 in which the user does not particularly specify a track 
number, the track TRK1 is played back first, and after 
the playback thereof, the track TRK2 is then played 
back. Thus, a playback is performed in that sequence, 
and when the playback of the track TRK5 is terminated, 

to the series of playback operations are terminated. 

5. Playback operation in various resume mode states 

[0066] Examples of a resume playback operation of 
15 this example will now be described schematically with 
reference to Figs. 7A, 7B, 7C, and 7D, and Figs. 8A, 8B, 
and 8C. 

[0067] In order to resume a playback, some con- 
ventional CD players, MD recorders, etc., are provided 

20 with a function for starting a playback from the position 
at which the previous playback operation was stopped. 
In this example, in addition to such a resume playback, 
a variety of types of resume playback are realized. That 
is, a plurality of modes are provided as states in which a 

25 resume mode is enabled (on), and even when the previ- 
ous operation was a recording operation, the resume 
function can be utilized. 

[0068] In the case of this example of description, as 
a resume mode, three states, a resume-off state, a first 
30 resume enabled state, and a second resume enabled 
state, can be selected. 

[0069] Hereinafter, the first resume enabled state is 
called "resume-on", and the second resume enabled 
state is called "resume-track-on". The "resume-off" is a 

35 mode which is set by a user when a resume function is 
not used, that is, the resume function is disabled. The 
"resume-on" and the "resume-track-on" are set by a 
user so as to accord with its playback purpose, when 
use of a resume function is desired. 

40 [0070] Figs. 7A, 7B, 7C, and 7D show an example 
of a playback start position for each resume mode in a 
case where a playback operation is performed again 
after a particular playback operation is stopped. Fig. 7A 
shows a previous playback operation. In Figs. 7A, 7B, 

45 7C, and 7D, and in Figs. 8A, 8B, and 8C, each track is 
arranged in the sequence of track numbers which is a 
normal playback sequence. It is a matter of course that 
this does not correspond to the physical data recording 
position in the plate-shaped memory 1 . 

so [0071] As shown in Figs. 7A, 7B, 7C, and 7D, as a 
result of a user performing a playback operation, a play- 
back PB1 is performed starting from the track TRK1 on 
the basis of the TOC in the manner as described above. 
It is assumed that, for example, the user performs a 

55 stopping operation in the middle of the track TRK4. In a 
case where a resume function is used, at this time, the 
CPU 41 causes the address Adx which is a stopped 
position and/or the track TRK4 at which the playback is 
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stopped to be stored in the flash memory 48. However; 
in a case where resume-off is set at this time of stop- 
ping, storing these is unnecessary, but they may be 
stored. The detailed processing of the CPU 41 at the 
time of playback and recording, including a resumption 
of operation, will be described later. 
[0072] In a case where the next playback is per- 
formed at the resume-off, the state becomes as shown 
in Fig. 7B. That is, in response to the playback operation 
performed by the user, a playback PB2 is performed 
from the normal playback start position, that is, the 
beginning of the track TRK1 . 

[0073] However, in a case where resume-on has 
been set at the time of playback in Fig. 7A, when a play- 
back operation is performed next, the state becomes as 
shown in Fig. 7C. That is, the playback start position 
becomes the previously stopped position. In other 
words, the address Adx stored in the flash memory 48 is 
assumed to be a playback start position, and a playback 
PB3 which performs a playback from the address Adx in 
the middle of the track TRK4 is performed in-response 
to a playback operation as shown in Fig. 7C. 
[0074] In a case where resume-track-on has been 
set at the time of a playback in Fig. 7A, when the next 
playback is performed, the state becomes as shown in 
Fig. 7D. That is, the playback start position is from the 
start of the track including the previously stopped posi- 
tion. In other words, assuming that the beginning of the 
track of the track number stored in the flash memory 48 
is a playback start position, a playback PB4 which per- 
forms a playback from the track TRK4 is performed in 
response to the playback operation as shown in Fig. 7D. 
That is, it is possible for the user to select, as a playback 
start position during a resume playback, the previously 
stopped position or the beginning of the track including 
the previously stopped position. Also, in the manner as 
described above, in this example, a resume function, 
can also be used at the time of a playback after a 
recording operation. 

[0075] Fig. 8A shows a particular recording opera- 
tion. This shows a state in which, for example, tracks 
TRK1 to TRK3 are recorded in the plate-shaped mem- 
ory 1, a recording operation is performed, and as a 
recording operation REC1 , two tracks TRK4 and TRK5 
are newly recorded. 

[0076] In a case where the next playback is per- 
formed at the resume-off after such a recording opera- 
tion, the state becomes that shown in Fig. 8B. That is, in 
response to the user performing a playback operation, a 
playback PB11 which performs a playback from the nor- 
mal playback start position, i.e., from the beginning of 
the track TRK1 , is performed. However, in a case where 
the resume-on or the resume-track-on has been set at 
the time of a recording in Fig. 8A, when the next play- 
back operation is performed, the state becomes that 
shown in Fig. 8C. That is, the playback start position 
becomes the start position of the previous recording 
operation, and a playback PB12 which performs a play- 
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back from the track TRK4 of the previous recording 
operation is performed. As described above, the 
resume function can be used even at the time of a play- 
back after recording. 

5 [0077] Although in the example in Figs. 8A and 8C, 
the start position of a resume playback is the same for 
both cases of resume-on and resume-track-on, of 
course, the playback start position may be varied 
depending on whether the mode is resume-on or 

10 resume-track-on. Such an example will be described 
later as a modification. 

6. Resume setting process 

15 [0078] In a case where a resume function such as 
that described above is used, it is necessary for the user 
to select a resume mode in advance. The selection can 
be made by the resume key 37. When the resume key 
37 is operated, the CPU 41 sets the resume mode 

20 according to the processing of Fig. 9. 

. [0079] . . When it is detected that the user has oper- 
ated the resume key 37, the CPU 41 makes the process 
proceed from step F101 to steps F102 and F103, and 
makes the process to branch according to the current 

25 resume mode. There are three resume modes: resume- 
off, resume-on, and resume-track-on in the manner as 
described above. When the mode is currently resume- 
off, the process proceeds to step F104, whereby the 
mode is set to resume-on. On the other hand, if the 

30 mode is currently resume-on, the process proceeds to 
step F1 05, whereby the.mode is set to resume-track-on. 
Furthermore, when the mode is currently resume-track- 
on, the process proceeds to step F1 06, whereby the 
mode is set to resume-off. 

35 [0080] Since the resume mode is changed and set 
in this manner in response to the operation of the 
resume key 37, the user is able to select a desired 
resume mode by pressing the resume key 37 several 
times. That is, in response to the operation of the 

40 resume key 37, the mode setting is switched as follows: 
resume-off -> resume-on -» ■ resume-track-on -> 
resume-off -> ... 

7. Playback process 

45 

[0081] Referring to Rg. 10, a description is given 
below of a process of the CPU 41 in a case where the 
drive unit 20 plays back a program, i.e., tracks, recorded 
in the plate-shaped memory 1. This process allows a 

so playback operation corresponding to the resume mode 
to be performed, as shown in Figs. 7A, 7B, 7C, and 7D. 
[0082] As a result of the user pressing the playback 
key, the CPU 41 starts a playback operation process. 
The CPU 41 makes the process proceed from step 

55 F201 in Fig. 10 to step F202 in response to the opera- 
tion of the playback key 31 , whereby initially, it is con- 
firmed whether or not the mode is currently resume-off 
or whether or not there is resume data. In the case of 
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resume-oft, the process proceeds to step F205, 
•whereby the normal playback start position, i.e., the 
beginning of the track TRK1 managed by the TOC, is 
assumed to be a playback start position. Also, even if 
the mode is currently resume-on or resume-track-on, in 5 
a case where a recording or playback has not been per- 
formed in a resume-on state or in a resume-track-on 
state immediately before the playback for this time or in 
a case where the previous playback operation has been 
terminated in a state in which the playback of all the 10 
tracks has been completed, namely, in a case where the 
track number or the address relating to the previous 
process or recording has not been stored as resume 
data, the playback start position at the time of a play- 
back for this time becomes from the beginning of the /5 
start track in a manner similar to the case of resume-off. 
[0083] Then, in step F209, the track name of the 
first track TRK1 to be played back, for example, charac- 
ter information recorded as the TOC or as additional 
information, is displayed on the display section 21. If 20 
character information is not present, the track number is 
displayed. Then, in step F210, the playback of the track 
TRK1 is started in step F210. That is, the CPU 41 reads 
the data of the track TRK1 from the plate-shaped mem- 
ory 1 and outputs the playback audio data thereof. As a 25 
result, a playback such as that shown in Fig. 7B is per- 
formed. The output of the playback audio data is per- 
formed from the headphone terminal 23, the line output 
terminal 24, the USB connector 28, etc., after undergo- 
ing a process for each block in the manner as described 30 
above. Also, at the time of a playback of tracks, the CPU 
41 causes the track number, time information such as 
the playing progress time of a piece of music, additional 
information, etc.,. to be displayed on the display section 

21. ■ 35 

[0084] While the tracks are being played back, the 
CPU 41 monitors a stopping operation by the user and 
the termination of the playback of the tracks in steps 
F211 and F212, respectively. When the playback of the 
track which is currently being played back is terminated, 40 
the process proceeds from step F212 to step F213 
where it is determined whether or not the current track 
is the last track. If the current track is not the last track, 
the process returns to a process from step F209, 
whereby the display and playback of the next track, 45 
which is the track TRK2 in this case, are performed. 
[0085] As described above, by performing the 
processing from steps F209 to F213, the tracks man- 
aged by the TOC are played back in the sequence of 
track numbers. When the playback of the last track is 50 
completed, at that point in time, the process proceeds 
from step F213 to step F21 6, whereby a playback termi- 
nation process, for example, reading from the plate- 
shaped memory 1 , a decompression process and an 
acoustic process in the DSP 49, a D/A conversion proc- 55 
ess in the AD-DA conversion section, etc., is termi- 
nated, and the display operation in the display section 
21 associated with playback is terminated, thereby ter- 



minating the series of playback operation processing. 
[0086] Also, when the user operates the stop key 32 
in the middle of the playback, at that point in time, the 
process proceeds from step F211 to step F124. If the 
mode is resume-off at this point in time, a termination 
process is performed in step F216, and the playback 
operation processing is terminated. 
[0087] However, in a case where the user has oper- 
ated the resume key 37 during a playback so as to set 
the resume mode to resume-on or resume-track-on, 
when the process proceeds to step F214 because a 
stopping operation occurs, the process proceeds to 
step F215. Here, the CPU 41 causes the address of that 
position at which the playback was stopped and the 
track number of the track which was being played back 
to be stored, as resume data to be used for the next 
playback operation, in the flash memory 48. Then, after 
undergoing the process of step F216, the playback 
operation is terminated. 

[0088] In a case where the mode is resume-on or 
resume-track-on, when a playback stopping operation is 
performed, since the address and the track number at 
that point in time are stored, it is possible to perform a 
playback from the position based on the stored address 
or the stored track number at the next playback time. 
[0089] In a case where the mode is resume-on or 
resume-track-on when a playback stopping operation is 
performed by the user and the resume data was stored 
at the time of the previous playback or recording, the 
process proceeds from step F202 to step F203, 
whereby it is determined whether or not the previous 
operation was a recording operation. Whether or not the 
previous operation was a recording operation can be 
determined by the contents of the resume data. For 
example, in the case of a recording operation, since the 
recording start address and the track number are stored 
as resume data in step F309 (to be described later) in 
the process of Fig. 1 1 , if a flag indicating that the data is 
the recording start address is added to the content of 
the resume data, it can be determined that the previous 
operation was a recording operation. 
[0090] In a case where the previous operation was 
a recording operation, the process proceeds to step 
F208, whereby the recording start address stored in the 
flash memory 48 is set to a playback start position, and 
the process proceeds to a playback process of step 
F209 and subsequent steps. That is, a playback, such 
as that shown in Fig. 8C, is performed. 
[0091] In the case of this example, as shown in 
Figs. 8A and 8C, with regard to a playback after record- 
ing, no discrimination is made between resume-on and 
resume-track-on, and a playback is performed from the 
beginning of the recording start track in both cases, and 
thus such a process as that described above is per- 
formed. However, as described in a modification (to be 
described later), also in a playback after recording, in a 
case where a playback start position is made to be dif- 
ferent between resume-on and resume-track-on, a 
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process is performed in which the setting of the play- 
back start position differs depending on the mode. 
[0092] In a case where the previous operation was 
a playback operation, the process proceeds from step 
F203 to step F204, whereby the process is made to 
branch depending on whether the mode is currently 
resume-on or resume-track-on. When the mode is 
resume-on, the process proceeds to step F206, 
whereby the address of the stored playback stopped 
position is set to a playback start position, and the proc- 
ess proceeds to a playback process of step F209 and 
subsequent steps. That is, a playback such as that 
shown in Fig. 7C is performed. When, in contrast, the 
mode is resume-track-on, the process proceeds to step 
F207, whereby the beginning of the track of the stored 
track number is set to a playback start position, and the 
process proceeds to a playback process of step F209 
and subsequent steps. In this case, playback such as 
that shown in Fig. 7D is performed. 
[0093] A process such as that shown in Fig. 10 
allows a playback operation of each case shown in Figs. 
7A, 7B, 7C, and 7D and in Figs. 8A, 8B, and 8C, i.e., set- 
ting of the playback start position, to be performed. Also, 
in a case where a playback is started in a state of 
resume-on or resume-track-on in manners such as 
those described above, when the user performs a stop-, 
ping operation before the playback up to the last track is 
completed, as long as the mode is not changed to 
resume-off at that point in time, in step F215, the 
address and the track number are stored, as resume 
data for a resume playback operation for the next time, 
in the flash memory 48. 

[0094] Such a resume playback process makes it 
possible for the user to play back the recorded portion 
from the start thereof by performing a resume playback 
immediately after a piece of music, etc., is recorded. 
Immediately after the recording, in particular, a playback 
for confining the recorded contents is often performed. 
Therefore, the performing of a playback from the record- 
ing start position by such a resume playback immedi- 
ately after recording is very useful. Also, after the 
playback is stopped, it is possible to perform a playback 
by selectively setting whether the playback should be 
performed from that playback stopped position or the 
beginning of the track including that playback stopped 
position. In a case where a particular piece of music is 
stopped in the middle thereof, for some users, there is a 
desire to play back the piece of music from the start 
thereof once more the next time. Therefore, the capabil- 
ity of selecting whether a resume playback should be 
performed from the playback stopped position or from 
the beginning of the. track including that playback 
stopped position is very useful. Of. course, since the 
resume playback from each of these positions only 
requires selection of the resume mode in advance, the 
operation is very simple, and it is possible to perform a 
playback from a position at which listening is desired 
without requiring a search operation or an operation for 



8. Recording process 

5 [0095] In order to make the beginning of the record- 
ing start track a playback start position at the time of a 
playback after recording as in step F208 of Fig. 10, that 
position must have been stored as resume data at the 
time of a recording. A process.at the time of a recording, 

w including such a process, is described below with refer- 
ence to Fig. 11. 

[0096] When a recording operation is performed by 
the user by operating the sound-recording key 35, the 
process of the CPU 41 proceeds from step F301 to step 

J5 F302, whereby initially, the recording is set in a standby 
state, and the standby state and the track number indi- 
cating a track to be recorded are displayed on the dis- 
play section 21. For example, in a case where a 
recording operation is performed from the state in which 

20 three tracks have already been recorded as shown in 
Fig. 8A, the recording is placed in a standby state in a 
state in which the track TRK4 is displayed. 
[0097] In that state, for example, when the user per- 
forms a recording start operation by operating the play- 

25 back key 31, the process proceeds to step F304, 
whereby a recording process is started. That is, the 
AD/DA conversion section 54, the DSP 49, etc., perform 
a required process on audio signals which are input 
from the line input terminal 26, the microphone input ter- 

30 minal 25, the digital input terminal 27, or the USB con- 
nector 28, and audio data thereof is recorded, as tracks, 
in the plate-shaped memory 1 . Also, the display section 
21 is made to produce a display of the track number and 
the recording progress time. 

35 [0098] While a recording process is being per- 
formed on the plate-shaped memory 1, the CPU 41 
monitors a stopping operation by the user, a recordable 
storage capacity or the remaining storage capacity of 
the plate-shaped memory 1 , the termination of the input 

40 of recording data, and the change of tracks in steps 
. F305, F306, F307, and F308, respectively. 

[0099] In a case where recording data is supplied, 
as digital data, from, for example, a CD player, a per- 
sonal computer, etc., since data, such as track number 

45 data, by which the delimitation of tracks can be identi- 
fied, has been added to the input data, the CPU 41 can 
know the track change timing by monitoring the delimi- 
tation. Also, in a case where an analog audio signal is 
supplied from the microphone input terminal 25 or the 

so line input terminal 26, if, for example, a voiceless period 
of more than a predetermined length is detected, it is 
possible to make the voiceless period represent a track 
change timing. When the track change is detected in 
this manner, the CPU 41 makes the process return from 

55 step F30B to step F304 so as to go to a process for 
recording the next track. For example, in the case of Fig. 
8A, the process goes from the recording of the track 
TRK4 to the recording of the track TRK5. 
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[0100] In a case where the user performs a record- 
ing stopping operation by operating the stop key 32, or 
in a case where the plate-shaped memory 1 is recorded 
fully up to its limit and data can no longer be recorded, 
or in a case where it is detected that supply of input data 
is terminated, the process proceeds from step F305, 
F306, or F307 to step F309, whereby initially, the 
resume mode at that point in time is confirmed. If the 
mode is resume-off, the process proceeds to step F31 1 , 
whereby the termination of the recording operation is 
notified to each section, and the TOC recorded in the 
plate-shaped memory 1 is updated in accordance with 
the recording operation for this time, thereby terminating 
the processing. If, in contrast, the mode is resume-on or 
resume-track-on, in step F310, the address and the 
track number, at which the recording operation for this 
time is started, are stored, as resume data, in the flash 
memory 48, and thereafter, the process of step F31 1 is 
performed, thereby terminating the recording process. 
[0101] If the mode is resume-on or resume-track-on 
in this manner, since the address and the track number 
of the recording start position are stored as resume 
data, in the playback process of Fig. 10 described 
above, the recording start position setting in step F308 
becomes possible, that is, a resume playback such as 
that shown in Fig. 8C becomes possible. 

9. Modifications 

[0102] Although the embodiments have been 
described in the foregoing, the present invention is not 
limited to these constructions and operations, and vari- 
ous modifications can be conceived as examples of a 
playback start position in a resumption of operation, 
types and the number of resume modes, types and con- 
tents of resume data containing stored position determi- 
nation information, and can be conceived as a playback 
process and a recording process. 
[0103] First, in the above-described example, in 
order to perform a resume playback, it is necessary to 
set resume-on or resume-track-on in advance when at 
least a playback or recording is stopped at the time of a 
previous playback or recording. The reason for this is 
that if the mode is not resume-on or resume-track-on, a 
process for storing resume data in step F215 of Fig. 10 
or in step F310 of Fig. 1 1 is not performed. However, if 
the resume data is stored regardless of the resume 
mode when the playback or recording was stopped, that 
is, if the process of step F215 or the process of step 
F310 is always performed when a stopping operation is 
performed, it is possible for the user to realize a desired 
resume playback by setting the mode to resume-track- 
on or resume-on immediately before a playback opera- 
tion in which a resume playback is to be performed. 
Such a resume operation method may be employed. 
[0104] Also, although in step F215 or in step F310, 
both of the track number and the address are stored as 
resume data, for example, for the resume data, only the 



address of the playback stopped position may be 
stored, and in the case of recording, only the address of 
the playback start position may be stored. The reason 
for this is that if the address is known, it is possible to 

5 determine the track number from the TOC data. Alterna- 
tively, at the time of step F215 described above, if the 
mode is resume-on, the address may be stored, and if 
the mode is resume-track-on, the track number may be 
stored. Of course, in the case of step F310 described 

io above, only the track number at which the recording was 
started may be stored. 

[0105] In a case where both of the address and the 
track number are stored as in the above-described 
example or in a case where only the address is stored, 

T5 even if the resume mode is switched between the 
resume-track-on and the resume-on immediately before 
the playback, handling the above case is possible. For 
example, in a case where a particular playback opera- 
tion is performed in the state of the resume-track-on and 

20 a stopping operation is performed in the middle thereof, 
at least only the track number need be stored for the 
purpose of the next playback. If the address is also 
stored at that time, even-when the resume mode is 
changed to resume-on immediately before the next 

25 playback, it is possible to perform a playback in 
response to a request for a playback from the stopped 
position by the change. 

[0106] Furthermore, some playback apparatuses 
are capable of loading a plurality of recording media so 
30 as to make selective playback possible. An example 
thereof is a CD player with a CD changer. Even in the 
case of the plate-shaped memory 1 , in the manner as 
described above, a playback apparatus capable of load- 
ing a plurality of plate-shaped memories 1 so as to play 
35 back.each one can be realized. In such a case, numbers 
for each medium may be added as resume data. As a 
result, even if a plurality of media are loaded, at the time 
of a resume playback, a playback can be performed 
from the stopped position of the medium in which the 
40 playback was stopped previously or from the beginning 
of the track thereof containing the stopped position. 
[0107] Although in the above-described example, in 
the resume playback after recording, a playback is per- 
formed from the beginning of the recording start track 
45 for both cases of resume-on and resume-track-on, an 
example can be conceived in which another playback 
position is set as shown in Figs. 12A, 12B, 12C, and 
12D and in Figs. 13A, 13B, 13C, and 13D. 
[0108] Figs. 12A, 12B, 12C, and 12D show a play- 
so back operation immediately after recording in a manner 
similar to the case of. the Figs. 8A, 8B, and.8C. In the 
case of this example, after the tracks TRK4 and TRK5 
are recorded as shown in Fig. 1 2A, when a playback is 
instructed at the resume-off, as shown in Fig. 12B, a 
55 playback PB1 1 is performed from the beginning of the 
track TRK1 . Also, when a playback is instructed at the 
resume-on, a playback PB12 is performed from the 
beginning of the first track TRK4 which was recorded as 
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shown in Fig. 12C. Furthermore, when a playback is 
instructed at the resume-track-on, a playback PB13 is 
performed from the beginning of the last track TRK5 
which was recorded as shown in Fig. 12D. That is, for 
performing the resume playback after recording, it is 
possible for the user to select the position at which a 
playback is to be started by selecting the mode of 
resume-on or resume-track-on. The relationship 
between the resume mode and the playback start posi- 
tion may be the reverse. That is, a playback such as that 
in Fig. 12D at the resume-on or playback such as that in 
Fig. 12C at the resume-track-on may be performed. 
[0109] Figs. 13A, 13B, 13C, and 13D also show a 
playback operation immediately after, recording , in a 
manner similar to the case of Figs. 8A, 8B, and 8C. In 
the case of this example, after the tracks TRK4 and 
TRK5 are recorded as shown in Fig. 13A, when a play- 
back is instructed at the resume-off, a playback PB1 1 is 
performed from the beginning of the track TRK1 as 
shown, in Fig. 13B. Also, when a playback is instructed 
at the resume-on, a playback PB14 is performed from 
the end of the last track in which a recording was per- 
formed as shown in Fig. 13C, i.e., from the address of 
the recording stopped position. 
[0110] Furthermore, in a case where a playback is 
instructed at the resume-track-on, a playback PB16 is ' 
performed from the beginning of the first track TRK4 in 
which a recording was performed, as shown in Fig. 13D. 
Also in this case, for performing the resume playback 
after recording, it is possible for the user to select the 
position at which the playback is to be started by select- 
ing the resume-on mode or the resume-track-on mode. 
Also, in the playback PB14 from the recording stopped 
position as shown in Fig. 13C, audio data is not played 
back in practice. However,. by making rewinding REW1 1 
corresponding to a rewinding operation and playback 
PB15 thereafter be performed at this point in time, it 
becomes possible for the user to confirm whether or not 
the recording has been performed correctly near the 
recording stopped position. That is, this is a resume 
mode suitable for confirming the end portion of the 
recording operation. 

[0111] In order to confirm the end of the recording 
operation in this manner, if the playback start position as 
a resume playback is set to a position slightly before the 
recording stopped position, it is possible to confirm the 
recording end even if rewinding is not performed as 
described above, which is more preferable. In any case, 
by making a playback be performed from near the 
recording stopped position by a resume playback, this is 
convenient for confirming the end of the recording. Also 
in the case of Figs. 13A, 13B, 13C, and 13D, the rela- 
tionship between the resume mode and the playback 
start position may be the reverse, in a manner similar to 
the case of Figs. 12A, 12B, 12C, and 12D. 
[0112] The above-described embodiments and the 
modifications of Figs. 12A, 12B, 12C, and 12D and Figs. 
13A, 13B, 13C, and 13D are each an example of a case 



in which there are three types of resume modes: 
resume-off, resume-on, and resume-track-on. Of 
course, there may be four or more types, that is, three or 
more types as modes for performing the resume func- 

5 tion, excluding the resume-off. 

[0113] Also, the recording media which can be used 
by the playback apparatus of the present invention are 
not limited to a plate-shaped memory, such as that 
shown in Fig. 1 , and solid-state memory media of other 

10 exterior shapes, for example, memory chips, memory 
cards, memory modules, etc., may be used. Of course, 
the memory device is not limited to a flash memory, and 
other types of memory devices may be used. Further- 
more, the memory device is not limited to a removable 

75 portable medium, and may be a recording medium 
which is contained in a playback apparatus in such a 
manner as not to be removable. 
[0114] Also, resume data used at the resume time 
can be recorded on a recording medium which can be 

20 loaded into and removed from the drive unit 20 in a 
manner similar to the plate-shaped memory 1. By 
recording resume data in the plate-shaped memory 1 , it 
is possible to perform a playback from the position at 
which the playback was stopped in the middle thereof 

25 even when, for example, the playback is performed by a 
drive unit other than the drive unit 20 which has per- 
formed the recording. Also, the present invention can 
also be applied to a system which uses a disk-shaped 
recording medium, such as a mini disk, a DVD (Digital 

30 Versatile Disc), a hard disk, a CD, a CD-ROM, a CD-R, 
etc, instead of a solid-state memory. 
[0115] Although in the above-described examples, 
a resume playback of tracks as a music data file is 
described, this is merely an example. In addition to 

35 tracks (files) as music data, for example, the present 
invention can also be applied in exactly the same man-" 
ner to a moving-image file, an audio data file, etc. In 
addition, the present invention can also be applied to 
audio-video playback software which runs in a compu- 

40 ter, such as, for example, software which performs 
streaming playback using the Internet. 
[0116] As can be understood from the above 
description, in the present invention, as a mode relating 
to a playback start position, one state can be set from 

45 three or more modes: resume-off as a resume.disabled 
state in which a playback start position is a normal play- 
back start position, and a plurality of resume enabled 
states, for example, resume-on and resume-track-on, in 
which a playback start position is a predetermined posi- 

50 tion corresponding to a previous playback or recording 
operation, respectively. Thus, when a playback is 
started in a particular resume enabled state, a playback 
from the playback start position corresponding to the 
resume enabled state can be performed. That is, it is 

55 possible for the user to select, as a playback start posi- 
tion corresponding to a playback operation, a plurality of 
positions as a playback start position as a position relat- 
ing to the previous playback or recording operation in 



13 



25 



EP 1 059 635 A2 



26 



addition to the start position of the start track which is a 
normal playback start position, making it possible to 
widely select a desired playback start position accord- 
ing to the state of the user when the playback apparatus 
is used. This makes it possible to greatly improve usa- 5 
bility and ease of use of the playback apparatus. 
[0117] Also, since, as a playback start position 
which can be set in such a resume function, the position 
at which a playback operation was stopped during a 
previous playback and the beginning position of the first m 
data file from among one or plural data files recorded in 
a previous recording operation, a playback apparatus 
for a data file having contents which are continuous in a 
time-related manner becomes most preferable for the 
user. 15 
[0118] In addition, since, as a playback start posi- 
tion which can be set in a resume function, a selection 
can be made from the beginning position of the first data 
file from among one or plural data files recorded in a 
previous recording operation, the beginning position of 20 
the last data file from among one or plural data files 
recorded in a previous recording operation, and the end 
position or near the end position as the nearly end posi- 
tion of the last data file among one or plural data files . 
recorded in a previous recording operation, this is pref- 25 
erable for the user to perform a confirmation operation 
after a recording is performed. 

[0119] Many different embodiments of the present 
invention may be constructed without departing from 
the spirit and scope of the present invention. It should 30 
be understood that the present invention is not limited to 
the specific embodiments described in this specifica- 
tion. To the contrary, the present invention is intended to 
cover various modifications and equivalent arrange- 
ments included within the spirit and scope of the inven- 35 
tion as hereafter claimed. The scope of the following 
claims is to be accorded the broadest interpretation so 
as to encompass all such modifications, equivalent 
structures and functions. 

40 

Claims 

1. A reproduction apparatus for performing a resume 
reproduction which resumes a reproduction from a 
predetermined position of a predetermined data file 45 
of a storage medium in which one or plural data 
files are managed in accordance with management 
information, said reproduction apparatus compris- 
ing: 

50 

playback means for playing back a data file 
stored in said storage medium; 

operation means by which a user selects and 
sets a predetermined resume mode from a plu- 55 
rality of resume modes, each of which instructs 
a reproduction start from a different reproduc- 
tion start position in accordance with a repro- 



duction starting instruction after a reproduction 
is stopped; 

storage means for storing reproduction start 
position information on a recording medium, 
which information corresponding to a predeter- 
mined resume mode which is set by said oper- 
ation means; and 

control means for controlling said playback 
means so that a reproduction is started from a 
predetermined position of a predetermined 
data file on the basis of the resume mode 
which is selected and set by said operation 
means from among a plurality of resume 
modes, resume start position information 
stored in said storage means, and said man- 
agement information. 

2. A reproduction apparatus according to claim 1, 
wherein in a case where said resume start position 
information is stored in said storage means, a 
resume reproduction is started on the basis of the 
resume start position information stored in said 
storage means. 

3. A reproduction apparatus according to claim 1 , fur- 
ther comprising second storage means for storing 
said resume mode, wherein said control means 
stores the resume mode in said second storage 
means on the basis of an operation of said opera- 
tion means and reads said resume mode from said 
second storage means when a reproduction of said 
data file is started. 

4. A reproduction apparatus according to claim 1 , fur- 
ther comprising second operation means by which 
a user instructs the stopping of a reproduction of 
said data file, wherein said control means causes 
said playback means to be stopped when stopping 
of a reproduction is instructed by said second oper- 
ation means by a user, and stores, in said storage 
means, the recording position in said recording 
medium of the data file which is being played back 
when stopping of the reproduction is instructed by 
said second operation means on the basis of said 
management information. 

5. A reproduction apparatus according to claim 4, 
wherein said resume mode starts a reproduction 
from the beginning of the data file which is being 
played back when stopping of the reproduction of 
the data file is instructed by said second operation 
means. 

6. A reproduction apparatus according to claim 4, 
wherein in a case where stopping of a reproduction 
is instructed by said second operation means, said 
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control means further stores, in said storage 
means, a reproduction position in the data file 
which is being played back when stopping of the 
reproduction is instructed by said second operation 
means. 

7. A reproduction apparatus according to claim 6, 
wherein said resume mode starts a reproduction 
from the reproduction position of a data file which is 
being played back when stopping of a reproduction 
of the data file is instructed by said second opera- 
tion means on the basis of the stored content of 
said storage means. 

8. A reproduction apparatus according to claim 1, 
wherein when the reproduction of said predeter- 
mined data file is stopped in the middle thereof, 
said operation means is able to select a first 
resume mode which performs a reproduction from 
the beginning of a predetermined data file, and a 
second resume mode which performs a reproduc- 
tion on the basis of the position at which the repro- 
duction of said predetermined data file was 
stopped. 

9. A reproduction apparatus according to claim 1, 
wherein said management information is a table of 
contents (TOC). 

10. A recording and reproduction apparatus for per- 
forming a resume reproduction such that a data file 
is recorded in a recording medium in which a plural- 
ity of data files can be recorded together with man- 
agement information, and a reproduction is started 
from a predetermined position of a predetermined 
data file after the data file is recorded in said record- 
ing medium, said recording and reproduction appa- 
ratus comprising: 

recording means for recording a data file in 
said. recording medium; 

operation means by which a user selects a pre- 
determined resume mode from a plurality of 
resume modes, each of which instructs starting 
of a reproduction from a different reproduction 
start position in accordance with a reproduction 
start instruction after the recording is termi- 
nated; 

storage means for storing at least a part of 
management information of a data file which is 
recorded in said recording medium; 
playback means for playing back a data file 
which is recorded in said recording medium; 
and 

control means for controlling said playback 
means in such a way that control is performed 
so that a data file is recorded in said recording 
medium by said recording means, a part of 



management information for said recorded 
data file is stored in said storage means on the 
basis of a resume mode which is set by said 
operation means and thereafter, a resume 
5 . reproduction is performed from a predeter- 

mined position of a predetermined data file on 
the basis of said management information 
stored in said storage means and the resume 
. mode which is set by said operation means. 

w 

11. A recording and reproduction apparatus according 
to claim 10, further comprising second storage 
means for storing said resume mode, wherein said 
control means stores the resume mode in said see- 
rs ond storage means on the basis of an operation of 
said operation means by a user, and reads said 
resume mode from said second storage means 
when the reproduction of said data file is started. 

20 12. A recording and reproduction apparatus according 
to claim 10, further comprising second operation 
means by which a user instructs stopping of the 
recording of said data file, wherein when stopping 
of the recording is instructed by said.second opera- 

25 tion means, said control means stops said record- 
ing means and stores, in said storage means, a part 
of the management information of the data file 
which is being recorded when stopping of the 
recording is instructed by said second operation 

30 means. 

13. A recording and reproduction apparatus according 
to claim 12, wherein said resume mode starts a 
reproduction from the beginning of a data file which 

35 is recorded first from among one or plural data files 
which are recorded continuously. 

14. A recording and reproduction apparatus according 
to claim 12, wherein said resume mode starts a 

40 reproduction from near the end position of a data 
file which is being recorded when stopping of the 
recording of the data file is instructed by said sec- 
ond operation means. 

45 15. A recording and reproduction apparatus according 
to claim 10, wherein in a case where the recording 
of a predetermined data file is stopped, said opera- 
tion means is able to select a first resume mode 
which performs a reproduction on the basis of the 

so recording end position of said predetermined data 
file, and a second resume mode which performs a 
reproduction from the beginning of a data file which 
is recorded first from among one or plural data files 
which are recorded continuously. 

55 

16. A recording and reproduction apparatus according 
to claim 10, wherein said management information 
is a table of contents (TOC). 
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17. A reproduction method for performing a resume 
reproduction which starts a reproduction from a 
predetermined position of a predetermined data file 
on the basis of a stored content of storage means 
for storing reproduction start position information 5 
regarding the position at which a reproduction is 
started from a recording medium in which one or 
plural data files are managed and stored in accord- 
ance with management information, said reproduc- 
tion method comprising the steps of: 10 

selecting a predetermined; resume mode in 
accordance with instructions from a user from 
a plurality of resume modes, each of which 
starts a reproduction from a different reproduc- 15 
tion start position in accordance with a repro- 
duction start instruction after the reproduction 
is stopped; and 

reading and playing back a data file from a pre- 
determined position of a predetermined data 20 
file on the basis of a resume mode which is 
selected from said plurality of resume modes, 
reproduction start position information stored in 
said storage means, and said management 
information. 25 

16. A reproduction method according to claim 17, prior 
to said playback step, further comprising a step of 
determining whether or not reproduction start posi- 
tion information is stored in said storage means, 30 
wherein when it is determined in said determination 
step that the reproduction start position information 
is stored in said storage means, a playback step is 
performed. 

35 

19. A reproduction method according to claim 17, in a 
case where a stopping instruction by a user is 
received while a data file is being played back, fur- 
ther comprising the steps of: 

40 

stopping the reproduction of the data file and 
obtaining, from a part of said management 
information, management information for the 
data file which is being played back when said 
stopping instruction by the user is received; 45 
and 

storing said obtained position information, as 
reproduction start position information, in said 
storage means. 

50 

20. A reproduction method according to claim 17, 
wherein said reproduction start position information 
is at least a part of said management information 
for specifying a recording position in said recording 
medium of a predetermined data file. 55 

21. A reproduction method according to claim 20, 
wherein said reproduction start position information 



is a reproduction start position in said predeter- 
mined data file". 

22. A reproduction method according to claim 21, 
wherein said reproduction start position in said pre- 
determined data file is a position in a data file which 
is being played back when a reproduction stopping 
instruction is given by a user. 

23. A reproduction method according to claim 17. 
wherein a resume reproduction which reads and 
plays back said data file is performed from the 
beginning of the data file which is stored in said 
reproduction start position information. 

24. A reproduction method according to claim 17, 
wherein a resume reproduction which reads and 
plays back said data file is performed on the basis 
of the stopped position in the data file which is 
being played back when a reproduction stopping 
instruction is given by a user. 

25. A reproduction method according to claim 17, 
wherein in a case where the reproduction is 
stopped in the middle of the predetermined data 
file, said resume mode selection step is able to 
select a first resume mode which performs a repro- 
duction from the beginning of said predetermined 
data file, and a second resume mode which per- 
forms a reproduction on the basis of the position at 
which the reproduction of said predetermined data 
file was stopped. 

26. A recording and reproduction method for perform- 
ing a resume reproduction such that a data file is 
recorded in a recording medium in which a plurality 
of data files can be recorded together with manage- 
ment information, and a reproduction is performed 
from a predetermined position in a predetermined 
data file on the basis of the contents of storage 
means in which a part of said management infor- 
mation is stored after the data file is recorded in 
said recording medium, said recording and repro- 
duction method comprising: 

a selection step for selecting a predetermined 
resume mode in accordance with instructions 
from a user from among a plurality of resume 
modes, each of which instructs starting of a 
reproduction from a different reproduction start 
position in accordance with a reproduction start 
instruction after the recording is stopped; 
a recording step for recording an input data file 
in said recording medium; 
a storing step for storing, in said storage 
means, a part of management information for 
managing data files which are recorded in said 
recording medium; and 
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a reproducing. step for playing back a data file 
from said recording medium in such a way that 
a resume reproduction is performed from a pre- 
determined position of a predetermined data 
file on the basis of a part of said management 5 
information stored in said storage means and 
the resume mode selected from among said 
plurality of resume modes. 

27. A recording and reproduction method according to 10 
claim 26, wherein a part of the management infor- 
mation to be stored in said storage means is 
selected on the basis of the set resume mode. 



28. A recording and reproduction method according to is 
claim 26, wherein the reproduction start position of 
said data file to be played back is the beginning por- 
tion of the data file which is recorded first from 
among data files which are recorded continuously. 

20 

29. A recording and reproduction method according to 
claim 26, wherein the reproduction start position of 
said data file to be played back is near the recording 
end position of the data file which is recorded last. 

25 

30. A recording and reproduction method according to 
claim 26, wherein in a case where the recording of 
a predetermined data file is stopped, said resume 
mode selection step is able to select a first resume 
mode which starts a reproduction on the basis of 30 
the recording end position of said predetermined 
data file, and a second resume mode which starts a 
reproduction from the beginning of the data file 
which is recorded first from among one or plural 
data files which are recorded continuously. 35 
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